Background: To implement effective precautions to avoid methicillin-resistant
costs. 1 To date, several different hospital-based strategies have been proposed by infection control personnel and hospital administrators to mitigate the spread and impact of MRSA. However, the incidence of MRSA infection remains virtually consistent.
To implement effective precautions to avoid MRSA nosocomial infections, it is important to clarify when, how, and from whom MRSA was transmitted to the patients. Prior hospital admission is a known risk factor for MRSA infection, which suggests that MRSA infection may have been acquired during prior admission. 2, 3 Therefore, it is possible that MRSA is transmitted from the discharged patients to the healthy people in the community;
MRSA has spread from the hospitals to the community. Indeed, community-associated MRSA infection has become prevalent in some countries. [4] [5] [6] If the MRSA is prevalent in the community, it is possible the MRSA are transmitted from the person to the person in the community settings, and that more and more patients have acquired MRSA in the community. However, MRSA strains obtained from outpatient population were not analyzed, and the transmission routes of MRSA in the community are not completely understood. Therefore, it was not clear if MRSA infections were prevalent in the community settings. If MRSA infections were prevalent in outpatient population, the transmission of MRSA outside the hospital may be a common event. Thus, it is difficult to conclude whether the patients acquired MRSA through nosocomial infections.
Multilocus sequence typing has been shown to be useful in clarifying the diversity and epidemiology of MRSA in community as well as healthcare settings. [7] [8] [9] [10] The purpose of this study was to clarify whether MRSA is spreading in community settings or whether MRSA transmission still occurs only in healthcare institutions. The prevalence of MRSA colonization among people living in Japan was determined by performing surveillance cultures to identify clinically unrecognized MRSA carriers in the community. 
| MATERIAL S AND ME THODS

| Study setting and design
| Isolation and identification of S. aureus and MRSA
After written informed consent was obtained, bilateral anterior nares cultures of all participants were performed. Nasal swabs were obtained from participants using wet (0.85% NaCl) cotton swabs, which were immediately inoculated on Staphylococcus Medium 110 (BD, Sparks, MD, USA) supplemented with 5% egg yolk (Kyokuto, Tokyo, Japan) and trypticase soy agar containing 5% sheep blood (Nippon BD, Tokyo, Japan). Moreover, selective plates were used for MRSA. The plates were cultured for 48 hours at 36°C. Identification of S. aureus was performed using API Staph (Sysmex-bioMérieux, Tokyo, Japan) and femA and femB gene detection with PCR. 8 The presence of mecA gene was confirmed using a real-time PCR assay as previously described. 
| Laboratory methods
Methicillin-resistant Staphylococcus aureus strains collected from participants during the study period were stored and evaluated. DNA extraction and MLST were performed according to the methods described by Enright et al. 8 Sequence types
were determined by accessing the MLST website (http://www. mlst.net/). MLST was performed using a 3130 Genetic Analyzer (Applied Biosystems, Carlsbad, U.S.A). MLST was performed for 78 MRSA strains isolated from hospitalized patients during the study period as well as for all twelve strains isolated in the community. These MRSA isolates were randomly selected based on the availability of the samples. Panton-Valentine leucocidin (PVL) screening was performed for three MRSA isolates as well as in five S. aureus isolates using a real-time PCR approach, as previously described. 
| Ethical disclosure
The study protocol was approved by the ethics committee of Kochi Medical School, and written informed consent was obtained from all participants to use the data in this study.
| Statistical analysis
Frequencies and proportions of MRSA colonization were analyzed using the chi-squared test.
| RE SULTS
Methicillin-resistant Staphylococcus aureus colonization was investigated in 1111 residents (both Kochi and Osaka prefectures) and 163 admission cases ( Table 1 ). The proportion of MRSA colonization was significantly lower in the residents (0.72%) than in the admission cases (2.5%; P = .035). Analysis of surveillance cultures from 1274 participants living in the community in Japan revealed an MRSA colonization rate of 0.94%. Staphylococcus aureus colonization was investigated in 1111 residents, which was found in 310 (27.9%) participants (data not shown). The proportion of MRSA to S. aureus colonization was 2.6% in the 310 residents, which was significantly lower than in the 393 hospitalized patients (63.1%; P < .0001).
The distribution of MRSA isolates in various situations is summarized in Table 2 . Only one isolate (ST8) that was isolated in residents was identical to the one isolated in hospital. In contrast, three of four isolates (ST5 and ST8) that were isolated in admission cases were identical to those isolated in hospital. Taken together, MRSA strains in residents are different from those in hospital, and MRSA strains in admission cases are similar to the endemic strains in the hospitalized patients. Table 3 summarizes the characteristics of the 12 MRSA isolates from the community. Two strains (ST5 and ST8) which consist of four isolates were identified in both the community and hospital.
They were either admission cases or Kochi residents who were living close to the hospital. Three cases were previously admitted to the hospital. In addition, the family member of the other Kochi resident had a hospitalization history. Four strains (ST764, ST509, ST688, and ST608) which consist of eight isolates were identified only in the community. Only one case with ST764 had admission history to the hospital. The other five cases were Osaka residents living far from the hospital. The remaining two cases with ST509 were Kochi residents. However, patients or family members had no previous history of admission. Taken together, these seven isolates were either from Osaka residents or Kochi residents without admission history of patients or family members.
All of the four admission cases were previously admitted to the hospital (Table 3) . Of the 163 admission cases, 98 were previously admitted to our hospital, and four (4.1%) of them were MRSA-positive.
In contrast, all 65 patients who were not previously admitted to our hospital were negative for MRSA colonization. Of the four patients with admission history, three had colonization of ST5, or ST8 which were identified in the hospital. On the contrary, of the three patients without admission history, two acquired ST509 strain which was not identified from the hospitalized patients. These results suggest that previous hospital admission is a risk factor for MRSA infection of the endemic strain (ST5, and ST8) in hospital.
Both mecA and PVL genes were analyzed in three MRSA isolates (ST8 and two ST509) as well as in five S. aureus isolates in community ( Figure 1 ). The mecA gene was identified in all three MRSA isolates.
The PVL gene was not identified in any of these MRSA isolates. United States and United Kingdom. 12, 13 In contrast, prevalence of MRSA colonization in Japanese hospitals is much higher than in hospitals of the United States and United Kingdom. 14, 15 This low prevalence rate observed in the present study supports the view that MRSA transmission from the hospitalized patients to the residents of the outside the hospital environment is a rare event. The proportion of MRSA to S. aureus colonization was significantly lower in residents (2.6%) than in hospitalized patients (63.1%; P < .0001). This also supports the view that MRSA transmission from the hospital to the community environment is rare.
| D ISCUSS I ON
To clarify the origin of MRSA infection, MLST analysis of ninety MRSA isolates was performed. Only one MRSA isolate (ST8) from the residents was identical to that isolated in hospital. In contrast, three (two ST5, and one ST8) of four isolates from the admission cases were identical to those isolated in hospital. Most of the recently identified MRSA isolates in Japanese hospitals were classified as ST5 or ST8. 7, 16 ST764, ST509, ST688, and ST608 were not the endemic strains in the hospitalized patients in Japan. The results of this study revealed that previous hospital admission is a risk factor for MRSA infection of the endemic strain in hospital, which is concordant with findings from previous studies. The present study has several limitations. First, this study was conducted in two areas and in a single medical school hospital in Japan. Therefore, it might be difficult to generalize the status of MRSA circulation in Japan from these results. Second, the positive rate was low to accurately investigate the dynamics of MRSA transmission between community and healthcare settings.
Considering the extremely low incidence of MRSA colonization in the community, a significantly larger population sample should be investigated to accomplish the aim of the study. Third, the dis- 
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